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Abstract 



PURPOSE:To obtain the novel compound useful as a reversible light recording material, etc.. having 
excellent heat stability, moisture resistance, sensitivity and photochromic properties with excellent 
durability of repeated coloring and decoloring, comprising a diarylethene-based compound having a 
conjugated double bond chain. 

CONSTITUTIONS new diarylethene-based compound having a conjugated double bond chain of 
formula I [(n) is 2-5 integer; A is group of formula II ((1) is 1 or 2; R<1> is alkyl; R<2> to R<4> are H, 
alkyl, dialkylamino, cyano, nitro or alkoxy; P is aromatic group or heterocyclic group); B is group of 
formula III ((m) is 1 or 2; R<5> and R<6> are alkyl; Q is aromatic group or heterocyclic group) or 
group of formula IV ((o) is I or 2; R<7> is alkyl; R<8> to R<10> are H, alkyl, dialkylamino, cyano, nitro 
or alkoxy; T is aromatic group or heterocyclic group)]. This compound is obtained by subjecting a 
dialdehyde derivative of formula V, etc., and a given phosphonium salt to Wittig reaction and is useful 
as a reversible light recording material having excellent performances. 
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- (4- (4-v>^;UT5y 7xx;u) -1, 3-^ 
^VI-« -2, 4- 5>H-3-flUH - 
3 t 3, 4, 4 t 5, S-^^^tav^O^f 

[0022] a) 3-^P^E-6-3-K-2->^;U 

§S4 0 0ml ^29Q77X3|:3^S2 3. 6g 
(9 3mmo I ) 3^89. 48g (53. 8mmo 
D.ttttl. 56mU B892. 4ml. #34. 
8mL Bg>ftftS4 5. 6 m I t 3 - ^O^E- 2 - > 
fM>W7i>16. 7g (146. 8mmo 
I) £A*U 7 0-8 O^dJjQ&U 4 8B#!H]j^<l$L 

fco sett. fiBas^aa+hy^AafoAaaa 

0 0m I KM It* SKX^;U4 0 Om I t?3EH4dJU 

^Sy'J^y^7^P7 h^^-lcj: y«fi 
U TE«&iC (fc2 3) Wt*S3 7. 5g (J&$7 
3. 0%) 
[ft2 3] 




[0 0 2 3] #«HK: 

1 ) 1 H-NMR (CDC I 3 *) 

5(ppm) 2. 50 (s 1H) 7.15-8. 

2 1 (m 1 H) 
2) MS 

m/e 3 5 3 (M* ) 
[0024] b) 3-?D*-6-7f-WU5JU-2->* 

two*/?*? x.>o&3k 

SS1 0 0 0ml a)20Q777.3|C. 1 - a) 

*^SiS$4xfc3-^a^-6-3- K-2->^;u^<> 

7ft7i>2 1. 2g (60. Ommol) tylf 
;H-fJl/6 0 0mlJA^ g*Sl3TF-e-7 8^(1 
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ASISL n-:^ug*^A-^*^>;8;$3 7. 6m 
I (6 0. 1mmol)JiSTtlW<ffLfco* 

CI. y>f^A7SK5. 3g (7 2. 5mmo 
I ) (7)vX^VUX-x;ujgi$6 0m I $STL. 1 8$|HJ 

EfS^ttfco EJfc$S7ft. >^y-Jl/20ml^itS 

JS£ff±U Elr*3 0 0m I £flo;tfc8L IfBx*;i, 
500m I -C3lEltt£ULfc 0 C<7)*r«H£«tf>. fc?*, 

E«fca (fc2 4) flMfc^Hn 4. 4g («f9 4. 1 

%) £$fc 0 

[<b2 4] 




[0 0 2 5] #8rffl : 

1 ) 1 H-NMR (CDC I 3 40 

6 (ppm) 2. 61 (s 3H) 7. 88 (s 

2 H) 

8. 26 (s 1 H) 1 0. 0 9 (s 1 H) 

2) MS 

m/e 2 5 5 (M + ) 

3) I R (KB r ) 

v (cm" ! ) 1691 (CHO) 
[0026] c) 3-^O^E-6- (2- (4->h + 
v7i-iH -i-x^-;u) -2->^;uK>7^^- 

^h'J^i-^X^-W^P'J K2 3. 6g (5 
6. 3mmo I ) . Hffifll 1 -b) *lfc 3 

p^e-6 -7t^;us;u-2->^;uK>7^^7x >7. 

2g(28. 2mmo I K $tM1- h'JOA2 3. 4 
g, ^A75K5. 1 g, 1, 4-ym>2 2 0 
m I £A*U 9 5*C-C2 4ftMa«LEitSl*fc. Sit 
ft, U %»0jftt£MEI£Lfctt. B 

(<b2 5) fl>ftfctt8. 4g (W8 3. 4%) £ff 
[<b2 5] 




[0 0 2 7] »«rffl: 
1 ) ' H-NMR (CDC I 3 40 
<y (ppm) 2. 5 1 (s 1 H) 3. 8 0 (s 
1 H) 

6. 7 0-7. 9 1 (m 3 H) 



2) MS 

m/e 3 5 9 (M* ) 

[0 028] d) 1- (6- (2 - (4-> h*v?x 
-M -1-If-iH -2->^;U-3-K>7^x 
->U) -2. 3, 3, 4, 4, 5. 5-^^^7;U^-D 

§l300m!fl)2OP77X3l;, 3-?P^-6- 
( (4-> h^rv^x -1 -x-fx;u) -2-> 
f^>m7i>4. 2g (1 1. 7mmo I) t 
f h7t KP77>1 5 0m I £A*U S*ft35Tr*- 

8. 8ml (14. Ommol) SaTHW<» 
Lfco ^IC. /<-7;U*P DK>f>5. Og (2 
3. 4mmo I ) £Df h7t KP77>M2 5m I J 
i>TU 1 WHISKS £JtH7{£, **y-jl,2 
Om I £l!ll*£f&£f?ltU 51:1*5 Om I £jtJQ*fc 
ft, SSxf;i,2 0 0m I -C3EH4aiLfco C<D*r«B 
&&<7>ft. £&I£SEg£Lfco fcbft 
fcEK±J!Mfc Jv'J* <f ;U7J =5 UO u t h ^ 7 -f -I:: 
<fcy«8U TI5«ig^ (ft2 6) 0Mb*»5. Og 

(Jfc$9 0. 0%) $f»fc 0 

[<b2 6] 




[0 0 2 9] #*ffa : 
1 ) MS 

m/e 4 7 2 (M + ) 

[0030] e) 3-3-K-5- (1, 3-7*JyI 
-M -2, 4-v>*;U7 t 3j-7i>0>8» 
gi300ml(D2OP77^3l:s 2 -^P^r^U* 
X^OA^PS K7. 2 g (1 8. 9mmo I ) t*> 
X*;h-tJU7 5m I £ A*U SScSl35T*C5K)$ 
n-^^'J^OA-^^^SiSl 3. 0ml (2 
0. 8mmo I) £i8TU 2^|HI^<}$Lfco 

3-a-K-5-^;u5;u-2, 4-v>^;u7 c ^^x 

>5. 0 g (18. 9mmo I ) Of h7tKD77> 
iSiJSOmlJSTU 3RWSfC*^fco S&H7 
ft, 1 «g««1 Om I £ft)*EJS£f*±U EIC*5 
Om I ^JtlDxfcft, BBlf;i/2 0 0m I -C3Sftti3L 

T'+ffiU &». &»CDft, »fi8£3SEffl*Lfco 

K*y««U TffiHifia «b2 7) 0MbSB53. 6g 
0K$6 6. 0%) %mzo 
[<b2 7] 
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[003 1] #*H1: 
1 ) ' H-NMR (CDC I 3 rp) 
6 (p pm) 2. 1 9 (s 3 H) 2. 3 7 (s 
3 H) 

5. 00-6. 5 5 (m 2H) 
5. 6 5-7. 00 (m 3 H) 
2) MS 

m/e 2 9 0 (M* ) 

[0032] f) 1- (6 - (2- (4-> h*V?x 

- 1 -if-ii/) -2->^;u-3-^>y^x 

-;U) -2- (5- (1, -2, 4 

-3, 3, 4, 4, 5, 5 

3 0 0ml 0)2OP77Xal:, XHEffiH -e) T* 



-2, 4-v>fJl.ft7i>2. 6g (8. 9mmo 
I) tf K5tKP75>1 00ml SAtl, 
Tt-9 SWcJMBflL n-^;U>J^^A-/s^> 
?g»6. 7ml (10. 7mmo I ) £35TL 1 B*M** 

<#Lfc 0 SIIKfli -d) -e®iS*^fci - (6 

- (2- (4-> K + v^x-;u) - i -x-f x;u) - 
2 -> 3 -^<>7^x-;u) -2, 3, 3, 4, 

(8. 9mmo I) 0f h7tKQ77»8Sl 0ml 
SSTFU 1B#ra£j£2ttfco ELfcfkT®.. **J-fr 
1 0m I £llD*.5££ffltL, Wl* 1 0 0m I 

fc8L »Kxf^2oom i -c3is>ttajLfc. ca>£« 

fc*yfl«U T8S«ig^ (ft 2 8) Mt^ms. Og 
(JK«9 1.7%) £f»fc„ 
[ft2 8] 



CHgO 




0 5 



76 (s 
1 4 H) 



2. 1 7 (s 



3 H) 



[0 0 3 3] ftffflt : 
1 ) ' H-NMR (CDC I 3 
5 (ppm) 1.91 2. 
H, SfcHttfc) 
2. 48 (s 3H) 3. 
4. 9 0-8. 0 5 (m 
2) MS 

m/e 6 1 6 (M* ) 

[0034] g) 1- (6 - (2 - (4-y h*v37x 

-vu) -i-if-JH -2 ->5 L ;u-3-'OV^ 1 x 

-;U) -2- (5- (4- (4-yyfJl7^7i- 
;U) -1, 3-^vI2Jl/) -2, 4-v>^U-3 
-^X-;U) -3, 3, 4, 4, 5, 5 )\,* 

§t100ml0)2OQ77Xal:, 

;U7- U > 3 . 2 g ( 1 6 . 2 mm o I ) . USSfll 1 ~ 



f ) T'HiiSJifcl - (6- (2- (4-> h^>7i 
-1-X^-;U) -2->^;u-3-^>y^x 
x;u) -2- (5- (1, 3-^yIUH -2, 4 
-i/>f;i/-3-fIUl/) - 3 r 3 f 4, 4, 5, 5 
-^7ibtPv^ □'<> J f>5. Og (8. 1mm 
o I) , BB/^S/^AS 5m g (0. 1 6mmo 
I) , h'J (*;UVh'JiU) **:7-f:/0. 2g (0. 
6 4 mm o !) , h 'J (n-^^U) 75>26mL 
f h7tKP77>5ml^Atl, lOOtt'UOS 

-lC*y««U TKflliSS (ft2 9) 0ft£fc2. 8 
g (itt*4 6. 5%) fcfcfco 
[ft2 9] 



CH0 




[0 0 3 5] ttflrffi: 



N(CH3)a 
1 ) H-NMR (CDC I 3 
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2. 1 5 (s 6 



<5 (ppm) 1.8 6 2.1 1 

h, a*8i±<*) 

2. 37 (s 3H) 2. 95 (s 6H) 

3. 8 3 (s 3H) 

6. 40-7. 77 (m 1 7 H) 
2) MS 

m/e 7 3 5 (M* ) 
[0036] (HJ6$2) 

1 - (6- (4- (4-> K + V7x-;U) -1 , 3- 
Z?$ >x-;u) -2->H-3^>7f x rji,) - 
2- (5- (4- (4-> h + v7HJH -1, 3- 
^^vi-W -2, 4- v>^;i,-3-^x-;L0 - 
3, 3, 4 t 4, 5, 5-^7;i,tPy^n^>f 
>0S?ig 

[0037] a) 3-^0^-6- ( 2 -*;U 5 ;U- 1 

-if-« -2->^;uK>7^*:7i><7>S!i§ 

§fil 00m I (02^a77Xa):, HJStfn -a) T* 
ffi£2? 3 - ^ □ ^- 6 -Tf^U = 2 - > ^ 
'/ft^i^e. 4g (25. Ommo I) tWb5^> 
*l/> K'J7x-^7hX7f-,7>7. 6g (25. Omm 
olK h;UX>7 Om I £A*U 1 2 0B#|HJiS3SL5 
i8&£»E®*Lfc^ SSICyl 
^Ux-xA^Jjo*. *j8«5£$#]Lfco 5»0)i8&£ 

^07hy77<-lc<fcy«SL. TKfltit-Et «b3 
0) 0Mb&835. 7g (JR¥8 0. 9%) mtto 

nt3o] 



[0038] 

1 ) 1 H-NMR (CDC I 3 40 

6 (ppm) 2. 50 (s 3H) 5. 80-8. 8 

2 (m 5H) 

9. 58, 9. 79 (w 1 H) 
2) MS 

m/e 2 8 1 (M* ) 

[0039] b) 3-^0^- (4- (4-> h^v? 
xx;u) - 1 , - 2 -> T ;U^>7 

**:7x>a>fii& 

§i300ml^2OP77^3l:, 4->h*vK> 
v;UhU:7xx;u*X*-^i^P'J Kl 4. 8g (3 
5. 3mmo i ) . £JS$2-a) "CSiigStlfc. 3- 
?P*-6- (2-tW^;i/-1-If-W -2-> 
fM>7ft7i>5. Og (17. 7mmol). 
mk-f HJOAl 5. 1 g, t^A7SK3. 3g, 
1, 4-ym>12 0ml$A*l, 2 4B#M335L 

EB£L*:&* 82lcvx*;ux-xJi,£j!iD;u 



KU TE*iSS Ub3 i ) OMbl 
8. 5%) 
[<b3l] 



r&5. 3 g (IR$7 




2. 77 (s 



[0 0 4 0] jtfrfll: 
1 ) ' H-NMR (CDC I 3 
5 (ppm) 2. 5 4 (s 3H) 
3H) 

6. 0 5-7. 9 0 (m 1 1 H) 
2) MS 

m/e 6 2 7 (M* ) 
[0041] c) 1- (6 - (4- (4-> 

>7fnM -2, 3, 3, 4 t 4, 5, 5-^?$ 
7 ){,* a v 0 Q K >x ><7)SJi£ 

§fi5 0 Om I (D20P77XI3IZ, 3gJ6$2-b) "C 
SiS^tLfc. 3-?P^- (4- (4-> h^>7iz 
AO -1, 3-?Jyl3) -2->^;U^<>y^^ 
7i>4. Og (10. Ommol) ^h^tKP? 
7>100mlfA^ S*Sl35Tr*-9 S^lz^ffl 

n-^;U<J^0A-^^>S;'a7. 5ml (1 
2. 0 mm o I ) £i8jT L 1 B§|H]^ < # Ltz 0 &fc. /< 
— ^;U^-Qi/^Q/<V7 L >2. 1g (10. Ommo 
I ) <Dt h7 1 KD^7>iSiai Om I £i8TU 1 B# 
fyiRfC^^tco &J£*l7&s y^y-^UI Om I £Jia* 
&J££f9ltU SIZ*5 0m I £jtjD*.fc&. ftl!lf^ 
200m I t*3 ®tt£ij L tz Q C<7)*f 

E»iiS «b3 2) <7Mb£&4. 4g wmei. 5 

[<b3 2] 




CH30 

[0 0 4 2] ##rffl: 
1 ) 1 H-NMR (CDC I 3 

<5 (p pm) 2. 5 1 (s 3H) 3. 86 (s 
3H) 

6. 1 0-7. 9 4 (m 1 1 H) 
2) MS 
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m/e 4 9 8 (M* ) 
[0043] d) 3-3-K-5- (2-7fWU5;i/-1 
-If-il) -2, 4-v>5 L ;Uf : ^7i>(DSig 

2- >^;u^>7^^7x>^ffliN-5ftt?yi^. 3-a 

-K-5-^WU5;U-2. 4-y>fm7x>Jffl 
t\ E#<7>*£-CTIH«i&3£ «b2 9) C0 3-3-K- 
5- (2-7fWU5Jl/- 1 -X^-;U) - 2 r 4-y>f 
;U^^7x>^^fco tt> 5. 6g (IR« 7 7. 0 

%) o 

Ut2 9] 

[0 0 4 4] »flfffl: 

1 ) ' H-NMR (CDC I 3 *) 

6 (ppm) 2. 35 (s 3H) 2. 41 (s 
3 H) 

6. 84-7. 84 (m 2H) 
9.5 5 9. 6 9 (w 1 H) 
2) MS 

m/e 2 9 2 (M + ) 

[0045] e) 3-a-K- (4- (4-* h4v7 
x -;U) - 1 , -2, 4-v>^;U 

**:?x>0)jgii 

Xtfiffli <Dc) sicj^r, 3-^a^E-6-^;u5;i/- 

2 - y 3 - K > 7^* 7 x > £ JBl*6ftb y IC, 

3- 3— K-5- (2 -*;U5;U- 1 -If-iH - 
2, 4-y>f;^t7i>m\ H«©*a-CTE 
WitS Gb34) 03-3-K- (4- (4-> h*v 
7x-A0 - 1 , -2, 4-v>f 
m7i>Jilfco iiXS 5. Og (i|X$ 9 7. 0 

%) o 

[ft3 4] 




[0 0 4 6] ttffifil: 
1 ) 1 H-NMR (CDC I , *p) 
6 (p pm) 2. 20 (s 3H) 2. 37 (s 
3H) 

3. 7 7 (s 3H) 

6. 1 5-7. 6 0 (m 8 H) 

2) MS 

m/e 3 9 6 (M* ) 

[0047] f) 1- (6- (4- (4-> h + i/^x 

>7*X-;U) -2- (5- (4- (4-> h*v7x 
x;u)-1, 3-^yI^) -2, 4-v>^;U- 
-3, 3, 4, 4 t 5, 5-^+-9-3?;U 
tay^nK>fy^S2 

§i200ml(D2OD77^3l:, S?SE^2-e) *C 
JMt**lfc3-a-K- (4- (4-y h4v7i- 
;u) -1 t 3-^ylUH -2, 4-^>^;u^^- 

7i>2. 0 g (5. Ommo I) tf h7t Ka^7 
>50ml MMR»TT*-9 S'fciaMML n 

-^;U0^A-^*^>;g?fc3. 8ml (6. Om 
mo I) **TL1B#M*<#Lfc. *J6«2- 
c) T?«t*;fcfc1 - (6- (4- (4-> K*$/7x 
3-^^vx-;u) -2->^;U-3-'< 
>7^X-;U) -2, 3, 3, 4, 4 f 5, 5-^?$ 
^;U^-Pv^P^<> J f>2. 5g(5. Ommo I) 05 
t h7t KP^^S&Sm I £STU 1B#[B]£«£ 

■frfco >*y-;u5m i £ftn;L5££ff± 

U S(C7K 5 0ml £flD*fc** »»X^;U 100ml 

-e3@aaiLfco c<7>*r«B£«tf>, fc«a>&* 

(<b3 5) 0)fcA«3. 7g 0IK2S9 7. 7%) £f# 

fco 

[<b3 5] 



CH3O 
[0 0 4 8] 

1 ) 1 H-NMR (CDC I 3 

5 (p pm) 1.86 2.03 

H, £fcH1±t*) 

2. 36 (s 3H) 3. 60 (s 

3. 62 (s 3H) 

6. 1 0-7. 99 (m 1 9H) 



1 1 (s 6 



3H) 



OCH 3 



2) MS 
m/e 7 4 8 (M* ) 
[0049] (HJS0Q3) 

1, 2-e* (6- (4- (4-> h*v7xx;u) - 

1, 3-^yi-w -2-yfii/-3-K>';n 

-;U) -3, 3, 4, 4, 5, 5-*>*ryy)l,JrQis9 
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3 00m I 02OP7^X3lC gti£$2-b) V 
BJt**ifc3-^a*- (4- (4-> h*y7i- 
W -1, 3-?* yliJH -2->^;uk>7^^ 
7i>3. 9 g (10. Ommo I) h7th'n7 
7>100ml S*a35TT*-9 S^lCJftffl 

ft. n-^U«J^«5A— N*-«->S8a7. 6m i (1 
2. 1mmo I) $aTLl»B^<JtLfeo X 
lt«2-c) ■C«Jt**tfc1 - (6- (4- (4-> h 
+ *>7i-W -1, -2->W 
-3-'<>y*x-;u) -2, 3. 3, 4, 4, 5, 5 



-^^^JltPv^P^^fVS. Og (10. Om 
mo I ) (J)f h7t KP75>»«1 Om I $*TU 
1 ^IHlSCC^-a-fco >i;-JMOmlS 
aDAKKSffitU 0 0m I SiD;ifc«. tf» 

I^2 0 0m I r*3@adJLfco C0>*T«Jit*tf>. 

U TEtttitt «b3 6) 0>fc**7. 5g (4R2S9 
5. 2%) *»fc. 
[ft36] 



CHgO 

[0 0 5 0] ##rfit : 
1 ) 1 H-NMR (CDC I 3 *) 
6 (ppm) 2. 2 5 2. 4 5 (s 3H, 

3. 7 5 (s 3 H) 
6. 0 5-8. 3 2 (m 1 1 H) 
2) MS 
m/e 7 8 4 (M* ) 
[005 1] (3&S£#J4) 

1, (6- (2 - (4-> h4v7i-;i,) - 

3, 3, 4, 4, 5, 5-^7^tPv^P'<>f 

a) 1, 2-tfX (6-3- K-2->^;U-3-K> 
7^X-;U) -3, 3, 4, 4, 5, 5-^W?J\,* 

§t500mlO2OP777al:, SltSffiM - a) 
Sit$tlfc3-^D^B-6-a - K-2 ->^;U^<>7 
ft7i>7. Og (20. Ommo I ) tf f*7t K 
P:7>200m I BJMtSlT-0-9 S^lz* 

Sift* n-^;U'J^^A-^*-y->igjai 5. Oml 
(2 4. Ommo I ) £58T L 1 B*IHA*< tfLfc. * 
IC. /<— 7il,tOv^P / <^f>2. 1 g (10. Om 
mo I ) (Df h7t KP77>8?S1 Om I £SfcTU 

iD*K(E£f*JtU 0 0m I £ftDxfcft. RB 

X^;U 200m I t'3 @tfidi Lfco zo>ti&m£M 
&S<Dft. £8£SE®4Lfco fcbftfcfc 

'j*y^*7A> avh^^^ -ic* y 

fRSU TK«i&5* (fc3 7) OHbftttl 0. 9g (ft 

$7 6. 0%) £$fco 
Hb3 7] 




[0 0 5 2] #*rfiS: 
1 ) MS 

m/e 7 2 0 (M* 
[00 5 3] b) 1, 



) 



2 -ex (6 -*;u5;i/-2-> 

5 L ;U-3-'<>7^x-;U) -3, 3, 4, 4, 5, 5 

§l300ml^2OD77^al:, *J6« 4 - a ) "C 
tttstifci. 2-fcfX (6-3-K-2->^;U-3 
-^>7^x~;u) -3, 3, 4, 4, 5, 5-^^-9- 
7^tPy^P / <>f>7. 2g (10. Ommo I) 
tvIfJU-fiH 0 0m I S*ft35T-C- 

7 8 c crz*att, n-^;u»j^^A-^*-y->**i 

5. Oml (24. Ommo I) JigTLl W<jf 
Lfco *IC, vy^U/t^UAT'S K1 . 8g (2 4. 0 
mm o I ) Ovx^jux— ^f;u-g*l Om I $9KT U 

1 B$im£££-t±fco ££*57ft* y*y-^5mi*in 

xEfct#±U SlC*5 0ml £fa*tcft. ft»X^ 
;U3 0 0m I -C3E«aSLfco C0>*i«»£*a&* ft 

U TKflliSa (ft3B) a>ft««B4. 2g OK* 8 
4. 1 %) *f»fc. 
[<b3 8] 
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c 2 



OHC 




'CHO 



[0 0 5 4] ##HS 

1 ) MS 

m/e 5 2 4 (M* ) 
[0055] c) 1, 2-tfX (2- (4-> h4v7 
x-;u) -i-ifzjH - 2 ->^U<oy^*?x 
» -3, 3, 4, 4, 5, 5-^7UPv^P 

§t50ml(D2OP77X3f:, 4-> h + v'Ov 



yUh'J7x-;U*^7fx-^A^DU K1 3. 3g (3 
2. Ommo I K *ffi«4-b) "CSJiiSflfcl , 2 

- tfx (6-^^s;u-2->^;u-3-^<>*/^^-7 

x» -3, 3, 4, 4, 5, 5-A^7)ltPy^ 
D / 0 J f>2. 6g (5. 3mmo I) % ftlft-J- HJ ^ 
^6. 7 g. *;Uix75 K1 . 7g, 1, 4-v**1f 
>14 0mlJA^ 9 S^T^ 4B$[B]S3SL£J£*1* 
fc„ ££SL =F»tt£5»JU %»0)SS«$XEB£L 

t. %«<b*«**eb*u #b*ifcfi(6*ja«»* 

IBftitS «b3 9) <ZMb£«33. 5g (ft«8 9. 4 
[43 9] 



CH 3 0 
[0 0 5 6] #*rffi : 
1 ) ' H-NMR (CDC I 3 4^) 
<S (ppm) 2. 21 2. 46 (s 1 H, 

3. 7 6 (s 1 H) 

6. 40-7. 95 (m 3 H) 

2) MS 

m/e 7 3 2 (M* ) 

[005 7] ORifcX"^ HUMUS) 2, 

xi 0" 5 mo l/l, 1. 5xiO* 5 mol/K 3. 
5 x 1 o" 5 mo I / U 2. 2X1 0" S mo l/IOi: 
&&0\~%MLT&tz%& : £: 1cmxlcmx4cm(7) 




OCH3 



Lfcl OOW||BE*a*rSfflL^r35^<#La:A*6 3 6 
l^Ttt. IB 21=* *JB«3a)ft#«JI=Ot^Ttt, S3 

&ft Umax ) t. ca>a*a«f=»i+6fcfttta)#^ 

&3fc&& (e • A max ) £g 1 |-^*T 0 
[0 0 5 8] 
[Si] 
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30000 



25000 



22000 



17500 



[0059] zomz. ft^i^aa^^^t^ 

*l**MHtU *fi»g6 7 0nm, &SIM47 8 0 
nmO*«*b-if-SSttm^fco CCD 

[0060] (£&<H5) 

1- (6- (2- (4-v>^;U7Sy 7 1 -MO -1 

- (5- (2- (4-V7/7HJH -1-X-f- 
A0 -2, 4-y>H-3-niJH -3, 3, 
4, 4, 5, 5-^**y-7;U*Oi/^P'<>T>©BJt 

[006 1] a) 3-;?a^-6 -a- K-2 

gj|4 0 0m I (020077X31:3^1 6. 1g 



(63. 4mmol) 3^S86. 5g (36. 6mm 
oD.Bil. 06mkB862. 9m U 7K2 

3. 7 m U HfcfcBHR 3 1 . lmlt3-^D^-2 
->f;^>7ft7i>1 1 . 4g (lOOmmo 
I) £A*U 7 0-8 OtfcJlDg&U 4 8B«B*<!»L 
fco Efctt. bt)*)l*mi*mikZ 
OOmllC&Blf. »KX^;U4 0 0m I -C3[HlttmL, 

U TGfllSa «b4 0) 0)ft6«2 6. 2g OK* 7 

4. 2%) £»fc e 
[ft4 0] 




[0062] ttflrffl: 
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1 ) ' H-NMR (CDC I 3 

6 (ppm) 2. 50 (s 1 H) 7. 1 5-8. 

2 1 (m 1 H) 
2) MS 

m/e 3 5 3 (M* ) 

[0063] b) 3-:/a^-6-;fcA^;u-2->^ 

8ft 1 0 0 0m I C0 2OD^7X=llZ % HJfi«l5-a) 

r*SiS*^fc3-^p^-6-3-K-2-y^;i,K> 

Vft7i>2 1. 2g (60. 0mm o I ) tvlf 
;UX-^;U6 0 0m I * A*U BKftSTF-C- 7 8°C(- 
n-?^l/iJ^-^A-^*-y->»a3 7. 6m 

I (60. Ommol) *»TL1 *B^<»Lfc. « 
\Z % yy^*^A75K5. 3g (7 2. 5mmo 

I ) <Dvx^;ux-tt;uS»6 Om I *»TU 1 KM 
Klt*1*fc. £f&»7f£* >$/-;U2 Om I £Jra;c£ 
(ESffjLU W=*3 0 0m I SiDxfcflL IfglfJl, 
5 0 0ml *C3 GDfiifcij Ltzo z<D%mf8£m&>* St» % 

Ciit2 (ft4l)©ft«13. 7g («*8 9. 5 
[<b4 1 ] 




[0 0 6 4] #«ffl|: 

1 ) 1 H-NMR (CDC I 3 *) 

6 (ppm) 2. 61 (s 3H) 7. 88 (s 

2 H) 

8. 2 6 (s 1 H) 1 0. 0 9 (s 1 H) 

2) MS 

m/e 2 5 5 (M* ) 

3) I R (KB r ) 

v (cm"' ) 16 9 1 (CHO) 
[006 5] c) 3-?P^-6-Ifi;i/-2->f 

§i5OOml029P77X3l; t 
X*"^A:7a5 K5. 4 g (1 5. Ommol) 
x*;ux— riM 5 0m I BBJMST-C** 
L, n-^;b'J^^A-^^r+#->»jttl 1 . 3ml 

(18. 1 mmo I ) 6»TU 2»H*<i*Lfc, * 
ic, SgJSWI 5 - b ) -c?5!ii^tLfc3-^P^-6-7n;u 

5 JU- 2 - >^>L/^>y^^^x >2. 7g (10. 6 
mmo I ) Ov-h^t KP77>?8$50m I £;8T 
U 3B#|H]£J5£t*fc e S«*T»» 1«S«KlOm 
I SiOxfifBSftltU SlZ*5 0m I £lra;lfc{£* K 

Kx*;u2 oom i ■e3BttasLfc 0 C0>£8»£* 



fltifiS «b4 2) <0{bS&2. 1 g (iS^7 8. 3%) 
[<b4 2] 

S CH3 

[0066] #*HI: 

1 ) ' H-NMR (CDC I 3 40 

6 (p pm) 2. 5 6 (s 3 H) 

5.2 1 5.4 0 5.6 8 5.9 6 6.6 1 

6.8 0 6.9 2 7. 1 0 (3 H) 

7. 15-7. 92 (m 3 H) 

2) MS 

m/e 2 5 3 (M + ) 

[0067] d) 1- (6-lf-^-2->f^-3 
~'<>V^X-;i,) -2, 3, 3, 4 f 4, 5 t 5-^ 

§i200ml©2OP77X3|:, Xffiffl 5 - c ) *t? 
BJt**tfc 3 -^Q^E- 6 -If-)h 2 -> fVU'O 
^t7i>2. 1 g (8. 3mmo I) tf h7t K 
□ ^^>8 Om I £ A*U S*ftaET-C-9 StlCJfrS] 
ffc. n-^;U<J^^A-^^>jg«6. 2ml (1 
0. Ommol) ^TI1 W<»Lfco ^C, /< 
— 7^tP*>^P^>T>3. 5g (16. 6mmo 
I) Of h7t KP77 >JSiS2 15ml £;"3T L * 1 ft 
IBISCC^^fco KJSBTflL -P* ^ / — 10ml £JjD;t 
KBtffJtU Hlc*5 0m I «o;tfc». K«x^;u 

2 0 0m I t*3 Bft&tfi Ltzo ZOGtemZm*). 

v'J*y^7A^P7hy77-f-l:«i:''Jffl8L, T 
iEtH&i* (<b4 3) <Dfc*»2. 7g (Jtt$8 8. 8 

%) £»fco 

[<b4 3] 



F£' Cv CF 2 

s 

[0 0 6 8] tfffrfit : 
1 ) 1 H-NMR (CDC I 3 *) 
6 (p pm) 2. 5 1 (s 3 H) 
5.2 1 5.4 0 5.6 8 5.9 6 6.6 1 
6.8 0 6.9 2 7. 1 0 (3 H) 
7. 30-7. 90 (m 3H) 
2) MS 

m/e 36 6 (M* ) 
[0069] e) (5- (2- (4-v7/7i-W 
-1 -Xt->U) ) -2, 4-v>f ;u-3-3-Kf 



15 



>U*X7t;-^A:7n£ K2 7. 6g (60. Ommo 

t7i>8. Og (30. Omm o I ) . KK* 'J ^ A 
2 4. 8 g (18 0. Ommo I ) . fc)\,l*T 5 K5. 
4g (120. Ommo I ) . 1 . 4-v**-y->2 4 
Oml£A*U 9 5° <trC2 4BMB* < ttaatLKfcS 
*fc. Kfctt. *»*£%HIU 5#<&;8«£SEB£ 

£%MU *»<0;8«£&E®£Lfc<> »b*ifcE(6± 

U TKfltitS (<b4 4) OMfcftttl 0. 6g (JK*9 
6. 7%) £»fc. 
[<b4 4] 




2. 42 (i 



re 

[0 0 7 0] #Srffi: 
1 ) 1 H-NMR (CDC I 3 40 
<5 (p pm) 2. 31 (s 3H) 
3H) 

6. 50-8. 01 (m 3 H) 
2) MS 

m/e 3 6 5 (M + ) 

[007 1 ] f) 1- (6-If-;i-2->fJl-3 
-^>7^X-;U) -2- ( (5- (2- (4-yjy 
7i3) -l-If-il^) -2, 4-v>^U-3- 
fl-iH -3, 3, 4, 4, 5, 

§!300m I 0)2OP77Xzil^ nmms-e) V 
BSS*lfc3-a-K-5- (2- (4-y7^iZ 

-1-Ifi^) -2, 4-v>Wt7i> 
2. 7g (7. 4mmol) tf h7tKP77>10 
OmlSA^ S«»3!lT-e-9 5°Clr*aa, n-7 
^;U'J^^A-^^r-9->iS»5. 6ml (8. 9mmo 
I) £;*8TL1 W<j*Lfc. SMS«1-d) 
"CBaStifcl- (6-xt*x;u-2-/*;u-3->< 
y'/fl-W -2, 3, 3, 4, 4, 5, 5-^79 
^U^PS/^Q'O^f >2. 7g (7. 4mmol)<7) 
■r h7t KP77>S»1 Om I SSBTU mNlfiK 

ttitU »C*1 0 0m I SJDxfctt, RBx*;U2 0 



*yj^7A^Q7 Ky^-f-i^ysiBu Tie* 

ifiS (<b4 5) 0Mb£»3. 2g (iR*7 4. 3%) £ 
[<b4 5] 




[007 2] #«rft : 
1 ) ' H-NMR (CDC I 3 40 
5 (p pm) 1.7 0 1.93 2.1 6 2.3 
5 2. 4 5 (s 3H, JI1i<*) 
5. 2 7-7. 7 6 (m 4H) 
2) MS 

m/e 5 8 5 (M* ) 

[007 3] g) 1- (6- (2- (4-5>f^75 
/ -1-If-« -2->^;u-3-^<> 

-2- ( (5- (2- ( 4 — v7 y 7i- 

;u) -i-ifiiH ) -2, 4-v>*;u-3-*x 

x;U) -3, 3, 4, 4, 5, 5-^7WDy^ 
P'OxXDSSliS 

??fi 1 0 Om I 020P77X3IC, 4-^P J EvVf 
;U7X«J>1 . 4 g (7. 2mmo I K 3SSE0!!5- 

f ) "CB»*;flfc1 - (6-x^x;l,-2->^;U-3 
-^>7^xx;u) -2- (5- (2- (4-V7V7 
i-iH -1-X-rXJU) -2, 4-v>^;U-3-^ 
I-« -3, 3 t 4, 4, 5, S-^+^U^Pi/ 
^□-<>x>2. 1 g (3. 6mmo I ) . ffiJ/^V 

6m g (0. 0 7mmo I K h 'J (2-> 
v?ix;i,) n-vX7-<>0. 1 2g (0. 46mmo 

I) . h'J (n-^;U) 75>20mL f h7tK 
P77>10mlSAti, 1 OO'C-CI 2 0^|yja35L 

KU TEWita (446) 3g (lfe$5 

o. 0%) zmzo 

[<k4 6] 
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[0 0 7 4] #«ffll: 
1 ) ' H-NMR (CDC I 3 




40 
0 7 



1 8 2. 



(S (ppm) 1 . 6 7 
1 (s 2H, Hftfc) 
3. 0 1 (s 2 H) 
6. 40-8. 0 0 (m 5 H) 
2) MS 

m/e 7 0 4 (M + ) 
[00 7 5] 3) I R (KB r ) 
v (cm" 1 ) 2 2 2 5 (CN) 

1- (6- (2- (4-* h*v?i^;u) - 1 -if 
-M -2 ->^;u-3 -K>7^X-JU) -2- (5 
- (2- (4-v7/7i-W -1 -Ifijl) - 
2, 4-v^fJL,-3-fI-;b) -3, 3, 4, 4, 

[0 0 7 6] a) 3~^P^E-6- (2- (4-> h* 
*JM»5<De) 3-3-K-5-7t-WU = ;U- 

2, 4-s?**^3f:;x>£m**ttfcyi=. 3-? 
a^E-6-^;us;u-2-y^;uK>7^^-^ x >^ffl 
l\ 4-i/TS :7x^;U*X*-^A:?P = K£El^6 

H«a>*arTB«HtSC «b4 7) Oftftft 
2. 9 g$»fc. (JKC 8 2. 0%) o 
[ft4 7] 




[0 0 7 7] »«rffi: 
1 ) 1 H-NMR (CDC I 3 40 
<5 (ppm) 2. 5 1 (s 1 H) 3. 8 0 (s 
1 H) 

6. 7 0-7. 9 1 (m 2 H) 
2) MS 

m/e 3 5 9 (M* ) 

[0078] b) 1- ( (6 - (2- (4-> h + *>7 

x -i-xt-ju) ) - 2 ->^;u- 3 



^X-;U) -2, 3, 3, 4, 4, 5, 5-^Zf$V)l 
$Sffifl]5CDd) SllCteT. 3-^P^-6-x-r-;u- 

a-^at-e- (2- (4-> h+v7i-W -i 
-xxx;u) -2->5 1 ;U'<>yf : ^-7x>$ffll\ 
»«>**-CTIHiaa «t4 8) 0><t*tt3. Og$H 
t-o 9 0. 5%) . 

[ft4 8] 




CH*0 
[0 0 7 9] ^Sfffi: 

1 ) 1 H-NMR (CDC I 3 40 

6 (ppm) 2. 55 (s 1 H) 2. 44 (s 

1 H) 

6. 7 4-7. 8 5 (m 3 H) 

2) MS 

m/e 4 7 2 (M + ) 

3) I R (KB r ) 

v (cm"' ) 2 2 2 6 (CN) 
[0080] c) 1- (6- (2- (4-> h*v7 

x -;i0 - 1 -if-ib) -2->^;u-3-'07 J ? 1 

X-;U) -2- (5- (2- (4-v7/7i-W - 
1 -x^x;u) -2, 4-v>f/l/-3-fi^) - 
3, 3, 4, 4, 5, 5-^^7;i/tP*>^a'<>f 

HSfi« 5 0) f ) ElcttT. 1 - (6-x^x;u-2-> 
^ ;U -3_K>7^x-;U) -2, 3, 3, 4, 4, 
5, 5-^^^;U*ai/^P'<>-r>*fflL^4ftte<J 
l=. 5IJSCT6<7)b) STCM**,*:! - (6- (2- 

(4-> h+v7i-W -1 -If-iW -2->^ 
^-3-^>7fl3) -2, 3 t 3, 4, 4, 5, 
5-^^7^tPy^D^>f>Jfflt\ (5)tt<*>£;£ 
"CTI5«ifi3£ (ft 4 9 ) 0>ft£«5 1 . 6 g £ (HR 
$ 6 8. 8%) o 

[ft4 9] 
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[008 1 ] «Mff fit : 
1 ) 1 H-NMR (CDC I 3 40 
<5(ppm) 1.71 1.95 2.23 2.4 
1 (s 1 H) 
3. 6 4 (s 3H) 
6. 46-7. 64 (m 5H) 
2) MS 

m/e 6 9 1 (M + ) 

[0082] immmi) 

1- (6 - (2- (4-> - 1 -If 

-JlO -2->^;U-3-K>7^X-;U) -2- (5 
- (2- (4-> h*v7xXJU) -1 -Ifljl) - 
2, 4-v>f JU-3-f I-;i0 -3, 3, 4, 4, 
5, S-^^JbtPv^D'OfXOSiS 
[0083] a) 2, 4-v/f;U-5- (2- (4- 
> h + v7i2« -1 -ifUH -3-3- Kf* 
7x><7)Ki§ 

«t50) Oit^e. IgJtlfco 0K3589. 0 

%) o 

[<b5 0] 



CH30' 




[0 0 8 4] »mm: 

1 ) 1 H-NMR (CDC I 3 40 

5 (p pm) 2. 2 7 (s 1 H) 2. 4 1 (s 

1 H) 

3. 8 0 (s 1 H) 

6. 40-7. 59 (m 2H) 

2) MS 

m/e 3 7 0 (M + ) 
[0085] b) 1-(6-(2-(4-> 
x-JU) -1-IfijH -2->^;U-3-^>y^ 
X~;U) -2- (5- (2- (4-> h*v7i-;U) 

-3, 3, 4, 4, 5, S-^^Jl/tPy^aK^ 

SMS«5 0>f) «IC»T. 5- (2- (4-v7;7i 
x;u) -1-If3) -2, 4-v>f VU-3-3- 

ig£*l*:2, 4-v>f;i,-5- (2- (4->h^> 
7i-W - 1 -If-Jl) -3-3- Kf *:7x>£ 

JHl\ 1- (6-If-^-2->f;i,-3-'<> < ;f 
I-iH -2, 3 ( 3, 4, 4, 5, 5-^^^;U^ 

pi/^p^>x>$ffi^^ftt>yic *jfi«96cob) « 

T-SitS*lfc1 - (6- (2- (4-> ^v7il 
;i0 -1-if-W -2->f vu-s-'O'/fix. 
)\,-2, 3, 3, 4, 4, 5, s y;i,*ni/$ 

OMbfcttl. 4g^Sfc 0 (iR*6 7. 8%) o 

[<b5 1 ] 



CH 3 0 



[0 0 8 6] tftfffl: 
1 ) ' H-NMR (CDC I 3 40 
6 (p pm) 1.76 1.98 2.10 
8 (s 3H, Mtt(*) 
3. 6 2 (s 2 H) 
6. 2 3-7. 7 6 (m 4H) 
2) MS 

m/e 6 9 6 (M* ) 




OCH3 



[008 7] (*SS0I|8) 
1- (6- (4- (4-> h*v7ia) - 1 , 3- 
2. 3 ?>yi3) -2-> *;U-3-'<>7?-xx;u) - 

2 - (5- (2- (4-> h + v7H« -1 -If 
x;u) -2, 4-v>W-3-fl-W -3, 3, 
4, 4, 5, S-^+^A^a y>DK>f ><7)fiifi 
a) 3-^Pt-6- (2-^;U = ;U- 1 -If- AO 



18 



§8 10 0ml (D20D77^al: t 3tJ£055-a) V 

7f-*?x>3. 8 g (15. Ommo I ) % TfcJUSVU 
>^ U>h'j7x^;U7nX7^ J 7>4. 5g (15. Om 
mo I). h;H>4 5mlJA*l, 1 2 0 B$fH]iS35 L 

i^nThy^-r-lcjyilMU TSH«jts£ «b5 
2) <7><b£«33. 3g (IK*7 8. 3%) *»fco 
[ft5 2] 



Br 




[0 0 8 8] tffffS: 

1 ) ' H-NMR (CDC I 3 40 

6 (ppm) 2. 50 (s 3H) 5. 80-8. 8 

2 (m 5H) 

9. 5 8, 9. 7 9 (w 1 H) 
2) MS 

m/e 2 8 1 (M* ) 

[0089] b) 3-^P^E- (6- (4- (4->h 
^v7iZiH -1, ) -2->^ 

§fi2OOml02OP77X3f:, 4->h*v'<> 
vVUhO 7xx;u*X;txX^A£P'J K8. 6g (2 

0. ommo i ) , mmme-a) vm&z*itz. 3- 

- (2 -7^;us;i/- 1 -ifz^) -2-y 

fM>7ft7x>2. 9g(10. Ommo!), 
MS* HJ^AI 5. 1 g. THAT'S K3. 3g % 

1, 4-*J**y>7 Om I 2 4B$RIH13EL& 

fc*#fc. sett. **»**siu 5&<z>;§j«£Se 

%»ILfco 5«a>*tt*»EB*U »b*ifcKJ6±J« 

U TIS«itS (t5 3) GMtfttt2. 6g (iR*6 

7.5%) £f#fc 0 
[fc5 3] 




CH 3 0 
[0 0 9 0] ##t<1 : 

1 ) 1 H-NMR (CDC I 3 40 

6 (p pm) 2. 5 0 (s 3 H) 



3 H) 

6. 0 2-7. 9 0 (m 1 1 H) 
2) MS 

m/e 3 8 5 (M* ) 

[0091] c) 1- (6- (4- (4-> h + v7i 
x;U)-1, -2->^;U-3-'< 
Wfl-W -2. 3, 3, 4, 4, 5 ( 5 -^Z?$ 

§SSS$6<7>b) 3llC*$r. 3-?P*- (6- (2- 

(4-> h^V^x - 1 -If3) -2->* 
^>y^7x>*fflL^««feyiZ. H$6fl!40b) 
^•CSig$*lfc3-^D^- (4- (4-y h4v7i 
x;u) -1, _ 2 ->^;u/<>7^ 

t7i>sii\ H«a>*aT?TJE«ita «b5 4) a> 

<b£«32. 9g£»fc. (4X^86. 8%) o 
[<b5 4] 




CH3O 
[0092]»«f(l: 
1 ) ' H-NMR (CDC I 3 40 
5 (ppm) 2. 51 (s 3H) 3. 86 (s 
3 H) 

6. 1 0-7. 9 4 (m 1 1 H) 
2) MS 

m/e 4 9 8 (M + ) 

[0093] d) 1- (6- (4- (4-> h + i/7i 
x;u)-i, 3-^yl3-2->fJl/-3-^> 
7fl-ib) -2- (5- (2- (4-> h*v?xx 
;u) - 1 -x^-;u) -2, 4-v/*JU-3-*xx 
;U) -3, 3, 4, 4, 5, 5-^*-9-7;i^Pi/£D 

smew 5 a f ) aicjsr. i-(6-it^-2-> 

^ ;u _3_/<>7^xx;u) -2, 3, 3, 4, 4, 
5, 5-^7^M"nS/$Q^>x>£Jfil*6tt:by 
IC % 3SJ£0!l40>c) 3ST'Kit*ttfc1 - (6- (4- 

(4->h*y7irW -1, 3-7$vXx;u-2 
->f^-3-K>^fizjH -2, 3, 3, 4, 
4, 5, 5->\^^7;U^Pv^P^>T>^fflt\ 3 
«0>*&-CTlE«Ut* «b5 5) 0><bfttt2. 6s«tt 
fco (ifc$7 1 . 0%) o 

[<b5 5] 



3. 3 0 (s 
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CH 3 0' 



[0 0 9 4] #«H1: 
1 ) 1 H-NMR (CDC I 3 40 
5 (ppm) 1.75 1.96 2.07 2.3 
3 (s 9H, 3. 6 1 (s 6H) 

6. 2 4-7. 7 1 (m 1 7 H) 
2) MS 

m/e 7 2 2 (M* ) 
[009 5] (HJ6W9) 

1- (6 - (2 - (4-y h + v7i-M -1 -If 

-vu) -2-y^vi/-3-^<>y^x-;u) -2- 

(2, 4-v>*;U- (5- (4- (4-* h + v7i 
-;t/) -1, 3-^yI3) ) -3-fI-Jl) - 
3, 3, 4, 4, 5, S-^+h^U^Pv^P^Vf 

a) 2, 4-v>^;u- (5- (2-*;us;u- 1 -x 
f-;u) ) -3-3-K^^^xV0SiS 
Xlfeffil8a)a) ffizfi*?. 3 -^p^e- 6 -*;u^;u- 

2- >f-^K>y^3j-7i>*ffll^«feyiC % 2, 4 
-v>^JU-5-7h;U5;U-3-3- Kf*7i>$H 

l\ B«a>*afe-eTn«is6a «b5 6) oit^&. s 

g^Sfcc OS* 8 2. 0%) e 
[ft5 6] 





CH 3 

[0 0 9 6] 
1 ) 1 H-NMR (CDC I 3 40 
6 (p pm) 2. 3 5 (s 3H) 2. 4 1 (s 
3 H) 

6. 8 4-7. 8 4 (m 2 H) 
9.5 5 9. 6 9 (d 1 H) 
2) MS 

m/e 2 9 2 (M* ) 

[0097] b) 2, 4-v>^;U- (4- <4->h 
^>7iiJl/)-1, -3-3-K 



*0CH 3 



4«feyir % 2, 4-v>f;i,-5- (2-*;us;u- 

*a-C?TEfliaa (ft5 7) <Dfcft«|1 0. 4g£» 
fco 0tt*9 7. 0%) 0 
[ft5 7] 




OCH 3 



[0 0 9 8] ftfffit : 

1 ) ' H-NMR (CDC I 3 40 

<5 (ppm) 2. 20 (s 3H) 2. 37 (s 

3 H) 

3. 7 7 (s 3 H) 

6. 1 5-7. 6 0 (m 8 H) 

2) MS 

m/e 3 9 6 (M* ) 
[0099] c) 1- (6- (2- (4-> h + *>7i 

-;u) - 1 -if-ii) -2->^;u-3-^>y^x 

-2- ( (5- (4- (4-> F4v7i3) 
-1, 3-^vI-iH ) - 2, 4-*;;y^;u-3- 
^X-Vl.) -3, 3, 4, 4, 5, S-^-tf-^U^P 
v^P'OfVOSig 

mmmsof ) aiz»r. 1- (6-if-^-2-> 

f;b-3-K>7fiz^) -2, 3, 3, 4, 4, 
5, 5^^7^tPv^P^>f>$fflL^toy 
II. SSJSW 2 (7) b ) ET'Sil^ftfcl - (6- (2- 
(4-> h + v7i-JH -1-If3) -2->* 
;u-3-^>7^x-;i/) -2, 3, 3, 4, 4, 5, 

■CTE»aSC (ft5 8) 6g$»f; 0 (IR 

$76. 1 %) o 
[<t5 8] 
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[0 10 0] ##fffi: 
1 ) 1 H-NMR (CDC I 3 +) 

6 (ppm) 1. 8 7 2. 07 2. 1 9 2. 3 

7 (9H. M£{t) 
3. 6 3 (s 6 H) 

6. 46-7. 7 8 (m 1 7 H) 
2) MS 

m/e 7 2 2 (M* ) 

[0101] <«fc*/<$ h^oflS) mrnms. 

2. Ixi0* 5 mol/L 1. Sxio^mol/ 
1. 1. 7xi0" 5 mol/l, 1. 2x1 0" 5 mo I 
/I&tf2. 2 x 1 0" 5 mo I / I \Ztji %&o\zmML 
Zfttzfe%i$: 1 cmxi C mX4c mOSSStf^-tr 



KE7Kffiff£^TJ^<#L&J!><b3 6 5nm0^l 
t^Ttt. 0511, Hft«6 0fc*ttlCOlvCI4. 06 

njg«7 0jb^^icoLNrii. 071c mmmso 

fc£*lCOl*TI*. 0811, MMl9flMbfc*lCOlvC 

^U$S1\ 36 5 nm<D*|:: ( fc4ttfn±J«Lfc» 

&{*0>aJKffi*&ft (A max ) t. C<7>8*«ftlZ**lt 
4fc««ja)»*»»«tt (e ■ A max ) ££»2K* 

[0 10 2] 
»2] 



21 



mm 



X max 
(nm) 



£- X max 
(cm'V 1 ) 



5. 



(CHa) 2 N 



CH s O' 



8. 



CH3O' 




632 



32000 



610 



18400 



610 



13000 



CH s O' 



619 



29000 



617 



4000 



CH.C 



OCH3 



[0103] zomz. ?-*7JL>mx.if 

fefc<DKiKS*28fil;}:ftj6ftft;U it gas £6 7 0 n 
m, && LMi 7 8 0 n mO^iSt*: U— «f-iBfi1tJ!W4 

[0 10 4] (5S8E0I1 0) ^'J-Wf^Eta 



fi£3 6 5nm<7>3Krt3fc££ftfr€>1 0 0W?7V^ 
glr»ofc6 8 0nmO)*iBtt:L/— y'-jtSSSItL. IS 
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(19354. 3m/») . L/— (f-Sg7mW. fE&JS 



[0 10 5] 
[S3] 





"RiR&fi (nm) 


C Nit (d B) 




1 0 


1 

cnmm i ) 


6 3 3 


5 1 


4 7 


(£81501 2 ) 


6 4 4 


5 2 


4 9 


sbm 3 

(gftfll 9 ) 


6 1 7 


4 9 


4 5 



[0106] a3oe*j:y. t&&$\ i r-ii, 

EttttttO)CNttl4 5 1 xi/^U (dB) V&r>tztf. 
H-h7->^Sl 0»ra^± (ffSBftl 2 0 00IallC 
fflMO Lfc<!:Z5, CNifcli4 7f 4 >^ (dB) <hfB 

[BBaflW«Kfi] 

[B1] **«l-C»&*ifcfc£*<D, ^>-tf>»«+ 

[B2] *tt«i2-ef»6tifcfcft*a). 'O-tfv*** 

[B3] Jtttfl3?ft&:fcfc<b6tt0>. 

[04] Sttfl4-Cft&;|l*:<bfi»a>. K>if>J§«+ 



11] 



[0 5] *tfi«5-ef»6*lfcfcft1*CD. 'OifVfcjS* 

[06] *M«6T?f»6*tfcfc*ifca). ^>4f>*a* 
[07] mtmivmM±it*ma>* 
[08] Jtftft^Ttt&fcfctbfttta. 'Otfvjgfc* 
[09] JtlKfl9?ft&:h.fcib6fta>. ^v-ifvsa* 

[43 3] 




]2] 



ft 
X 





ftSKJS 






/'~\ \ 




\ i 


1 \ 



330 450 550 550 750 850 
ifeS (nm) 




*fetJU* 



350 450 550 650 T60 850 
tt& (nm) 
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[03] 



[04] 



tf&ttflS 



ft 



850 450 550 650 T50 850 
fifcg (nm) 




2 8 0 



4 5 0 6 5 0 

ttfi (nm) 



6 5 0 



[05] 



[06] 




300 400 



500 . 600 700 
££ ( n m) 



800 850 




300 400 500 600 700 800 850 
ttft (nm) 



[07] 



[08] 




300 400 



500 600 700 
&ft (nm) 



800 850 




300 400 



500 



600 700 

( am) 



800 850 
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[H9] 




300 400 500 600 700 800 850 
ftfi (n m) 



(5D int. ci. 6 kbie# ffwsss^ fi mm&7F®m 

G 1 1 B 7/24 5 1 6 7215-5D 
// C0 7D 333/62 

(72)*W# A* jE& 
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